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‘1’}JC  11-lca~ls and Varjallccs of thr SS141 and ]3C34WI;  tf’inds  for the three-year

pc.riod have. similar geographical distributions but different strc)lp.tits, ‘1’o find out the

statistical significance of the dif”fcl cnccs Imtwccn tlm means and (IK variances, standard

S t u d e n t ’ s  t  a n d  F tests are pclf(}llne(l [1’Jcss Ct al., ]989]. ],arge, and significant

ciiffcrcnces of the mean are fc)und Iwtwcen 25°N an(i 25°S in tl)c l’acific Occan, excepted

in an arm rml~,hly within 2(10 k]n from llK AnKV ical~ coast ~Io] [}1 of the 10ON, in an area

west c)f 17(H;  bc.twccn the c.cjuatol  and 10c’S, and in a nal row mllal be.]t along the ec]uator

bctwccn 800W and 12(PW. ‘J’llt  lncan diffe.lc.ncm  are. lar~,c along two 7,0nal belts

ccmtc.rcd  at 1 S“N Hncl SC’S, WC hal’c no SCKK1 cx~dallation  on tllc distriblltion.  l~argc and

significant v:tlue.s  of F tire foul~d in the cas[crn and v’estcrtl l’acific vitithin  20° latitude

nor[h of the equator.

\~7hilc the undcrl)ing  ca~]sc  jo] t}lc distributions of tllc normalized mean

difference. and ratio of varia~lcc  is l]ot a]q)arcnt, the tcmpolal cl)aractcristics  of the.

diffcrcnccs are rcvcalcd  in tiJlw srr ics com]l;. iisons  at sclcctcxl off-equatorial locations in

l:ip,. 2 and ec]llatcwial  locatiol]s  ill I]:. 3, ‘1’lJc 12 hourly  data arc p;tsscd through a 1 ()-day

rLlnning  mean filter to give. ~lal~llic (lalitv  in the flg,ulc.s. III 1 ‘i~,. 2, the temporal

variations arc dominated by lmio:is  of st]o] ig wind se~)aratccl by c]uicsccncc  periods of

low wind. “HK strong wincis are. cas[cr]y,  CX( ept at 5C’N and 8(V’W. ‘1’he two sets of wind

appear to roup,h]y  agree clurill~, t}lc quicscc~lcc ])eriods, but SSh41 wincls indicate much

more. strcn~,th at the pc.ak of tllc  st ron~ v:i[~d CVC] Its, l)l~folt~lliate.1~’,  there is no high

quality in situ wind mcasurenlcllts 10 el’aiuatc  IIIC two sets of winds at these off-

ccluatorial locations where tile  dif(crcllccs al t rclativr]y  lar~c

‘1’hcm are in situ wind n)cawrcmc]]ts flon] the 7’AO ]noorcd  buoys along the

equator, but the. mean diffcrc.ncc Imwe.c]]  SSN41 an(i F;(~MW7F  winds arc relatively small

at these. locations. The buoy IIwasurclne]lts and tile clilnatolo~ica]  annual cycles arc





To clarify the. diffemncc.  ill tc.l,nperal  Ilre. ]cslmnsc to SSN41 and lKMWl+’ wind

forcing], time sc.rics c)f the first- lc~’cl  (S- I])) Icm]”)cralurc  prociuccd  by t]]e 0G~h4  when

forccct  by various winds arc conqml cd with tllc AVI 11<1<  SS’1’ :i~ld ]ncasulcmcnm  made ati

equatorial biloys (Fig. 4). Sufficicl]t]y continilous  SSrl’]-llCa  SLI]Clt]C.])tS  arc available c)n]y

at three cquatoria]  moorin:s  (ll(JOW,  140’)W, al~d 165 C’li). “Jlw clilnatologica]  annual

e.yclciscompilcd  from sevcnycars  (.lu]y 1983 to.lunr  1990) ofttlc AVIIRR SS’J’. I;or al]

f[)tlll  ocaliol)s,  tllclllodcl  slar(sat  lcn]pc.lalulcs  (hat resulted  fronl clirnatologica]  wincls

and arc c]osc lcJ C]ima(o]ogic. a] SS’1’. w’}]ic]l is ]owcr’ Ilmi the. ObSCJi’ati  OIK at ]ocations cast

of the.elate-line. When lllole.r  c:tlisti(v~  il)[lsi”lt~l~l  thtli(Uh4\171all[l  SSMI amapplicct,the

mmtcl tempr.raturc  acljusts  to obse]vcd  val(lcs at locatimis  aflc.r a frw lncmths and remains

in rough a~rccmcnt with obsc.rva( ions cxlcnctillg  through the Mrarm phase of F;NSO.

Starting in h4arch 1988, the ot)sc] vcd tcmpeJ aturc drc)]q)cd  Sh:trp]y to b e l o w

climatologica] values; the drop is n me Ihal I 7°(~ at 11 O’)W. ‘Jllc w a r m  a n d  cold ocean

tcmpcraturc  anomalies during  tllc  198”/--- 1988 I+XSO event lJHVC been ctcscribcct  by

h4c}’hadcn and 1 layc.s [ 1990] and (JI hem, using, data from ‘1’AO l)uoys. When the model

is forced by SSN41 winds, the n)(odc] tcmpcmture drops by aII .mou])t similar to the

obscrvcxl tenlpcratLIre clrops (f’J”oIn AV1 lRR and buoy  data), but tl]c. moclc] temperature

rmulting  frwn IKh4W};  wind forrillf~ rc]l]ains al clilllatolc)pical J’alucs at localicms cast of

the date line. The (iiffcrc.!~cc  ill tclnpc.rat(lrcs  cat)scd b>’ 1 ;(;h4Wk allcl  SSh41 f o r c i n g

exccc.ds 3c’(~  in October 1988 at all thrcx locations cast of the date line. Similar

differences in SST simulations WCI c (itmu w(1 b~ ‘1’ang and 1.iu [ 1992].

1 iast of the. date-line, the lcm]?crat  ur m stari to rise around Nove.mbcr  1988 and

approaches  c]inlatolog.icai  va]ue ill eal”]y ] ‘)89, hilt the. rnoclc] lcmpcratLmX that rcsLdt

from I~~h4WF  winds arc always hi?,}m  [hall  those I csLllting  fmll) SSh41 winds. For 1990

at the. stations cast of the date. lillc, hot]) lnode] siIIILdations  in(lictitc,  cold anomalies not
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present in tl)c. observations. At ]6$c’ki, the cljf’f’e.rcllce.s br.twmn mode] simulations

rclativc]y sInall and there are g,c]wJal ap,reclnenl bctwccm tllc ]I)odcl silnu]ation  and

observations, cxccpt  during, II)C pcl”io(ls .I L] J)c--- 1 kctInbcr  1989 a]ld May-Junc ] 990;

mason for tlwse discrepancies is u])c.kal.

The nlaxjmum  cliffcrcl]ccs ill ]ncan ~onal wind stress arc off the ec]uator and

coast, as shown in F’ig.  1, but the largest di ffercmccs in SS’1’ ] esponse (not shown)

the

the

the

are

bounclerl  Ic) the eastern ccjuatcmial  l’acif]c a~]d the Al im icali CCMS[, At the. three locations

cast of the. date-l ine., the SS’1’ sim[llatic)]]s  f(,rced by IX34M’I ujnc]s have.  significantly

larg,er dcviatjons fmn obscrvatif)ns  by AV11 RR than sjmu]atiolls  forced by SSMI winds,

in both meal I and variance, as sljown in Table 1. Similarly, using, SSMI wind also

significantly improve the corJ clatic)n eocfficie]lt  twtwe.cll  SST simulations and

observations. ‘l’he statis[jcs in ‘J’:ible  2. arc colnputed  from 363 ]mils of data in 3 year at 3

clny rcsc)lutio]l. ‘1’hc probabilities that tlw 1-eduction  in mcaJ~  al)d }al iance  of the “errors”

(cleviation  from observations) al ISCS by pui c c}lallce  from “C.J J“o1”s”  clistributions  with

equal means and variances ale les~  tl)an  1 % for all locations, cxce.pt the 10% value for

varianc~  at ] ] OOW. ‘1’hc. pJobabIlit  y that the iT~~]~lo~cll-lcI~t  of coI re,laticm by SSh41 winds

aJ”iscs  by pure chance from two distributions with c.qLIal corj”e]alions

14(PW and 130@W,  and increases only to 3% at 110(’W. Si~ttilal

dJawn with buoy surface, tcmpcratllrc  rcqdacil)g  AV}I RR data.

are less than 1 (Z at

conclusion can be

The. close  ag]ecmcmt bctwee]l  AVflRR a~lcl t)uoy SS’J’ is arl indication of the high

quality of observations. Tl]c most s~likilj~:  ICSUI1 shown in I;ig. 4 is that the SSh41 wind

produces a ]nore realistic anon]  a\(nts  SUI face coo]ing in 1988 fol tlm CC)OI phase, of EN SC)

than li~MWI wind does. Anotlm illlplication  is orl t}le rol)Llstllrss  of the 0G~h4.  All

the correlation coefficients bctwcctl ]node.1  sin~Lllations  and obsclvations are significant;

there arc less

12

han 1 % chance  that the corl elation arc resLl]ts of chance. Ovcrall, the







reflecting the transition from the Urarm [o tlJc cool phases  of 1 ;NSO. FIowever,  no such

trend is found  in Gmsat  data; the sate.]lilc d:+l a shour a lliglm sca ICVC1 than other data for

the. cm] phase of 13NS0 il~ tlIc bomil stlmIIIcr ancl fall of 1988. lJ~~fo~tLlllatel>~,  there. is

no altimctcl data after February 1989. aTtd t}k altin)ctel  salllplill~ js qui(e ciiffcrent  from

the other thTcc  data sets,

II] gcllcral,  the. sea level cl IaIIge.  dc.rj  \fecl fro]] I 0G(14 fincl IIIC sca level from the

altimeter a~lcc.  with the tide ~all:c,,  as sufyxled  by previous c.valuations  of Gcc)sat

altimeter data in the tropical }’wiflc usinf ITI sjtu IrIcasu Ic. IImIIls [Chcncy  et al., 1989;

Wyrki  and N4ildmm, 1 990; Tai cl al., 1 989] md silnu]alecl  dy]la]nic he.igh[  [Chao et al.,

1 993]. “J’lIc. correlation cx)efficicllts  bc[u’cr.n mo[lel simulations and observations at

ticlc.gauges shown in Table 3 ale al] si:,nif]cant  with ICSS than 1 % probability that the

correlation coefficients arise b)’ pu] c chal]ce from LUICOIJ c.]atecl  ciata.  Although the. model

responses to the SSh41 winds ha~’c IIighcl ccmclation  v’it}i ticlc  gaup,c data than the

responses to the IXMWI i t~’inds.  t}le im~ ~mvemcnt  in comlation  are small. ‘I’he.

differe.nc.cs ill emm]ation Cc)cffici(’.llts  a] e. 01 JViolls])’ insigllific.ant  at NaurLl and Kantcm

and there arc slightly less than 2(Jc/tJ  probabi  Iity that the in]provclncnts  at other stations

arise by cl]allcc.

S.4. Z,ona]  Cu HWM

A cmnparison of ~ollal  cur] cnts at 1 (1-m dc]lth al]cl 1(0] tI depth is prcsmted  jn

l~ig. 7 for three ]cw.ations u’hc.rc ill situ CLU J t>nt lnc.asuremcnts  arc available. Since. the

buoy data jnclucle, strong big)]- frcqucllcy  ~rarjations, a 10-day ~ Llnning  mean fil(er has

been app] i cd for CIG3 m cli spl H y. At boll]  1[’ve.ls,  the 0GCIh4  ]esults from both wind

forcin~,  do not agree ver~ WC]] with tl)c ] esu]ts dcl ivcd from bLK)~I data. The correlation

coefficients between cLment  simdaf  ions and observations  arc. lal ~ely insignificant. The
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“l’able 2: Same as ‘l-able 2, cxccpt  ft)] dyanmic  hcigh~ (m) il]stcad of surface temperature

and buoy data instead  of A\~l  1 RR.

Mean \~alianc( ( ‘(me] at i 01)

c) flkviation  ir(ml lluo! Ilata(’oefficicnt

140°\17

ssh41 0.067 0.00:31 0.71

I ich4 WF 0.102 0.0033 ().’71

Sigl~if]ca~]Ce 0.000 0.694 ().960

11 OO1?’

SSN41 0.081 0.0039 0.54

HCX4WI: 0.142 0.()()40 (1.46 -

Significance 0.000 0,681 ().185
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Tab]c. 3: Ckwrclatiml ~ocfficicrlts Iwtwccll simulate.c] sea level change and Tidegauge

observations. 2’1-Ic probability that ~lle diffemncc. ill the c.ocf(lcicnts  arises by chance

from equal values  arc lis(c.d  u]Kicr Si~llificanct .

Na!k!n ------ _ _______ .s,m4J____ l;(:h4w1:____  __ Sjyli.fl(:?!lc(’.

Rabau] 0.83 ()”/:) 0.16

Kapingamalallgi 0.78 0.”/5 ().29

Naurll 0.63 0,()? (),g~

Kant on 0.67 0.06 0.84

Oristmas 0.71 0,66 ().1”/

Santa crllz 0.61 054 0.19
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